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Abstract of WO 03010825 (A1) 

A transfer method, comprising the steps of 
forming a plurality of transferred bodies on 
a transferring base material and providing 
an energy to a partial area corresponding to 
the transferred bodies to be transferred to 
transfer the corresponding transferred 
bodies in the partial area to a transferred 
base material, whereby, since the plurality 
of transferred bodies such as elements and 
circuits disposed at intervals on the 
transferred base material can be 
manufactured by integrating on the 
transferring base material, as compared 
with a case where the transferred bodies 
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are formed directly on the transferred base 
material, the use amount of material for 
manufacturing the transferred bodies can 
be reduced, an area efficiency can be 
remarkably increased, and the transferred 
base material having a large number of 
elements and circuits dispersedly disposed 
thereon can be efficiently manufactured at 
a low cost. 
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(S 1 ) % (E¥*-a-*'<*a(E¥{*lc»SE1-*- : SlIfi«lwX*;u^-S#4L 
( s 2 ~ s 4 ) , 3 IS - SB ffi I = *f F& 1- * 1$ $5 ¥ ft £ K ¥ 5fe £ *t 1= $5 ¥ * * X 
S <S5) Z^tlZo ^LT-0f E ¥5t»«tc^$i¥ft$$5¥Lfc^, Ie¥ 
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xii (S6-S2-S5) sny-iKf. 

saw-** te¥7ca».i i=tt»©tttK¥ftza A^j&r^a 

2). |£¥5fc£tt3£aGl*1*TtiS£frttLTA*&«ff-ta (S3), f L 
T 13 f^M 2 a [=»JiS-rSffl*lZ3t*3»fl«II=HSItLT (S 4) 

fH]KJ8S[::*]K£± ^LTC0lE¥5fc*#3 
&2 a fc*l:Hit5. *!l»Lfcl6¥5fc£tt3l±fciia£;h.5 D CCTrte^S 

itt i i^©*^?-^ 2 a tmix^zms (se : yk #stf& 

2 alztt*S*afflL(S 2>.flbfl)te^4fea£»3*l|tfttteL» 
teM^fr-fiL (S3), ftfcSfl-tfllcSSatL (S4), ^ISic¥5fefttt3lcit 

s^LrL^tK¥5fe»»3*as*-rs (s 5>„ iJffcfc$5¥ftM<D& 

fc, ftg^fri*, ftHSSt. «)i*ti9B-ra)TfftS (S2-S6). 

2#^) 0 *i\ [c«s0«e¥fc2afrbfc$«te¥Ji2*j& 
str* (s i ) 0 c<D®$E¥jf 2 £8T*fyu£¥&*j- 5 ir$5¥-r^o 

l0»#Za iC&^jS&iSffl L (S 2), $i¥5fc£#6 £**fi£l±-Cftg 
^MLT^bgft^ (S 3). "-t LT.SRBfSI©ttte¥(*2 a [=*f(Sf5 
«*l=**»^ttl=8B»rLT (S4) fiJHl^lzpjit^±i:$-tt^ 0 ^LT 
C<D&¥5fc*tf6£&£$;Hfc&$H¥ft2 a MSLfcfs? 

5fe**t 6 urn* £*i*>o z = -e*misM*t 5 izmonn^t^tmi^ 2 

a*<»oTl^*£ (S6:Y) ( Stf&gfc&$K¥f*2 a «jf Jl L 
(S 2), te©*E¥5fc*#6 %nxf&&L. ft*£;b-l±L (S3), 

(file mat l (s 4), ^mm^KM-tt 6 izms L^mm^m® 5 hmm Ltz 

2 a **J«$1±aaa(E¥ft2 a L T 1^5 6 £Ui 

a -fa (s 5) 0 sffc&tB^5fes*t<Dflt*&, -lig^^-tt, ^ust, mm 
snyjg-r (s 2~s 6) 0 
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KELTIC C t3b<RTfi|T?fc4. C0)fc«)IE¥***t-tt&fcy©xa*9j 

JsiT«)*ita>»»i=te^r, :^bi i n£tt3«>%9ia)EMii&£fta>» 
<HIS> 

IgixSIA, B4ACSt*?l:, HSS ($e¥tc^W) i 0±I=S]» 
1 (ftMJf ) 1 1 ^Jf^Efe-r ^>o 

c©3iii$A<5a^a3tea)*SE (px> y>fc< fcy , hui leftist 

jLliftJE-r-SaiK^fti 2^*[BIJB1 6*»fi£-rftlS(=, fWli^il* 
;ilZcfcoTli^PizX;SS^S< *l£ 3 5 0 ~ 1 O 0 0 °CflJt) Z 
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lot, HiilOtt, 2©^fi6<DI8©SSSaEi£Tinax £ 

Lfc<t£, ^jfitfTmax &±0>mnx*ffif&Z*iT^Z> * Ll>. JH* 

»I=H\*1 StiM 0©*rt*mi4JEjStf3 5 O O C&±0*,£>##£L<, 

gtf^X, 3-1^*7 0 5 9, 0*1I**7^O A- 2H(Dlt^tt*r^X 

Sfc,H ftttM 0©Jf £tt, tSlzHSSfifcL^ ffl«l±, 0. 1-5. 

Omm|SfCS)S©^j?SL<, 0. 5-1. 5 mmgj£-e Jfc-5 © rt« «fc y *J 
£Ll^ 0 $ 1 41S1 0<DJl£jb<<fc yj5l-J-*T,tf 1 J:y3£jgtf±if-U J:y»l+*L 
tf* 1 1 0<D5tiia^AM£L>ii^iC > jfe©#££J: L J ±ClZ< < ft&j^b 

I5±PSfit £ S *. £ t OX* ft o T <fc t^o 

t <t liJifc y , & y s L«ffl-r & z t a<*mv 

L^rfijBt (kit, ri^pjgtj, r^spjUj tf 5) ^scsia^tti^ 
tstro-efty, *f*L<i4, *ow»i=j:y, mkjii i zmmtzvin 
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A. 7i;l/77Xy'J 3 > ( a - S i ) 
s CflJTt^^T^vU^^^CIi, 7K^ (H) A^W^ttT^Tt £1^ 
z<£>ii£, Hfl^ftli, 2 H^J^mgT* L< , 2-2 0 

)S : ?-%SJ£r*fc-S(Z>A<«J:ySf*L^o d(D«J:5^, 7kHt (H) A<Rfr£a#^ 
^4xTL^^t, 3fc<DBSStlc£oT7kffi#&ai£*u MMM 1 1 icflEtfS^ 

to (H) <D^MI±. ^BSm#. Mz-\£c v Dlzfciti.^Xiffljijc, **xE, # 
v-j^vx^i^-r^ziic^oT, Mt*ic£yiEfciif)iit££L:6iijiiJi 

20 mtt.*r4mt Lttt, s i o, Sio 2( s i ,o E A<*if t>*is *r4mt 

%*ht LTI±, 0|a.tfK 2 S i 0 3> Li 2 Si0 3 , CaSiOj, Z r S i O 
4 , N a 2 S i 0,*<*lf bft<S 0 

l^b? 1 * yt LTIi, TiO, T i 2 o 3 , T i 0 2 A<*lf ^£ >|£ 

<b^ftfc Lttts ft*.!*, B a T i 0< % B a T i <D 3% BaJ i 9 O 20% B a 
25 T i 5 O n% CaTiOj, S r T i 0 3> P b T i 0 3> M g T i 0 3 „ Z r T i 
0 2 , SnTiO,, AI 2 TiO s , FeTi 0 3 A^lf bft& 0 

LTIi> Zr0 2 A<flfbii, v =i > SHb £ & <t L 

Tf±, #!l*.l£B a Z r 0 3 , ZrSiO,, PbZrOj, M g Z r 0 3 . K 2 Z 
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r 0 3 #^tf b*t£„ 

C. PZT, PLZT, PLLZT, P B Z T ^©-fe ^ 5 „ *y * fc £ IM*^ 

m& (3*m#) 

E. ^it^^#*4«iii^tt*4<b LTI*.-CH-,-CO-(^h>). 
-CONH - (7 5 KK — N H — (-f 5 K) , - COO- (iXfW, — N 
= N- (7l/)> -CH = N- (v7) ( ft AO BMtl:: J: y Ztl&Ofi 

It** ( 1 £fcli2&±<&*>^ >^£/--ii*cDffi£iS) 

UXDct ^fc/K'J*-^ w *U-f5K. *°'J75K, jK'JIXtJU. *° 
'J^JU^-? 'J U-KPMMA) ( * 0 'j7i^U>^JI/7 7-f K(PPS), 
tH'J I-xJUXJU*> (PES). I?K*vttl§5*<*tf b*l*. 

F. #H 

&mt Ltlt ft*.!*, A I , Li, T i , M n , In, S n. Y, La. 
Ce, Nd. Pr. Gd, S m $. tz It Z ft b 0) 3 b 05 'P ft < «t t> 1 II £-t t? 
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fc It ft *fl* 51 S sfcftfr 6 Tf ft ft . 

^bic, fbjatjg£$jgi&fr€>&ft tott*u t *T**ft. »jbri*. « 

1-ftZtA«-(?*ft 0 £BK(D*m£LT\ ±IHLfc-t75 &B. « 

m£&mmztzi*mmttm<r>&&£t>-&iz&%mt itiatftii, 7=e/u 

l^oT, ^»jglcfcltftflJJiA<ffiJi*^ft 0 
fJStgi 1<DI?£I±, iMgft^JliJf 1 KDfflfit, JIM, »j*£Sc9 

(DM*ttl=J: y*ftft*<, fflfttt, 1 nm-ZO/imlS-CfcSCitjfSL 
<, 1 0 nm~2 jUmSJS-efcftlO*<«fcy»*L<, 4 0 nm~ 1 /imgg 

■CftftCA** &{=»*L^„ JgJiJB 1 i roiiAU y*£i^i£ y jftROJg' 

A^bT?*ft. fcfc, fUJgJgl KDRI5I*, rtftf£Jt^--Cfcft©A<»*L 
£T®MilR2F*lfto fcfcx.H!, CVD (MOCVD, fECVD, ECR 

-cvom), as*, (mb), >r^->^b 

PVD«G>&aft4iJftR&* 11^7 + , (fr; 
t?>7), &m$* ^^(D^l^ 7>-^5zl7 ■ ?Pi?i? h (L 

B) j£, Ztfl/a-K X^U-u-K P-;un- h3£<7)^«, ft a ft 
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*l, C;ftbCDd^(D2Ja±£ffi^£;bttTM-f 3:: t 4,T?t£. 

$?LI*\ HJttB 1 1 (DM^T^J^TXv'J n > ( a - S i ) <7)i§£(z 

ltcvD^i:ftECVD^^7X7CVDI:i yiifcB-f L^ 0 

pg#<I>^140)fa]±^£iA*j£: Lfc#fSlJl£m 1SS10 fcllJtff 1 1 (Dm 

zco^niiJiaxfljaits f©B»t«i;TisijR**ije4. 

S i 0 2 9f©e^ba**^(f bftS, *fc, f6«>*lfllJBi7>fflJfcfc LTI4, 

If, Pt, Au, W, T a. Mo, A I , C r , T i £ fc 14 Z *l b * ± t 

~5 JU ml||Tffc5(DA<»t L < , 4 0 nm~ 1 ju mil Tf & 5 0) # £ y ff* 

isi=< < 4^-*,n*u y»^stw«si=*T?sia-r'<*Ac!>asA<«k y 

T?**- *p^ni4s -jit-mi-*^ H-*fc»iiftftiirt**r*«» 
©*rft*fflL^Ti:jiJsi±'»fijfr*c.tt,-e**. 

<|2Ig> 
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ISfs^ft 1 2 a T F T^-^lfe^^am^^giJim^, Xte**Lb©*i^ 

iB©aaLfc«iii**Lft^^ii!ia>*^^iii»ttt***3-i**cticj:ya 
ii-^cDflb, *ft4«fi6fl)*^xttiiia*«»»fifcLfcy. nn&nmox* 

0 7 Ate, *38tt©»ffll=fcl*Tm*&5fc«»Mft1 2 a ©-«£** 
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> X $ T [* , tH 'J v 'J =i > Jl iz n ^ALtiS^fcV-^, 

lPHttM2 1 > &^7^S-^A^b§51g2 2iS*ftS 0 T F 
T t LTC©J:dft«dEI=lfiS*Jh.*^i:fe< , v 'J =1 >^<-X(D h7>v 
X^-^SOI (silicon on insulator) & if ©fl* M#<5 0 

fefc\ czr-iiiijgtJi i i iz& lx Witt **i&tpmm 1 e t it, s i o 
s. s i o c m <*mji) i eoji^fi, zoMtfLEtovftWLmzmm® 

mmiZfcCTmM&fcZtlZAK »»»» I 0nm~5jlmllltftW 
»*L<, 4 0 nm~1 jUmgj£T-fc£©jb<<}:y jifgELl^ *P<DJSI*. S*. 

©a«n?»fiE**i, witf, mmm?) ^ 2 a £tt3tt*fci*it 

ftfe, i^lU^tli, + F B 1Jf 1 etmmvT. MJEJI1 i±C:K&ttlE 

S7 Bfc*tfg|7 CI*, *3Ste(D#ffilZfcl*Tmxb*l<&ttte¥ft 1 2 a 

07 ClZTF-f £31-. ^Si«[§l82 0 0(i, ^i'JtJl/7U-20 1, 
7 KUXA777 2 0 2 , frf^— £*2 0 3 „ 9— K ^7^^2 04, T K 
I^X/\*777 2 0 5, 51j-r=l-^2 0 6, 5IJJl^X-< 'V^ 2 0 7 , Affl*lHl 

i7 BI*. BKr®!-fclf3*«[5]ft2 0 0 <D iff ® TJ 
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y , piMOS h^VvX* T p t nlMOS h7>V^^ T n ttfl&f$.£ 

1 6. ^fta>m?^iBfSl(0Sflt£^»A$4ife:EM2 1 O. fc<fcl/±DS£ 

lEl&Jf 2 1 Ottt, ^x;U«*2 1 1 . V-X*fcl* 
Kb-f i/Sfl&riff 2 1 2 (07 AKfcft&fctt 1 7 CffiSJ), V 

- h-i^se 214. ?- hiEM 213. np 0 mstK 215. ^rnrnmm 2 

1 6»lCj:oTia»*«»ja3F-*lT^*- D £MJf 2 1 714. ££S 2 1 0££ 
tffi®IXl»l§l»«l^llB^jl&h«. C0«fc^lz. mi£¥<*i 2 a 

0 &&2§1{*1 2 a©«JS*a<D«t LT. 07 At?iftWLfc«fc?& 

TFT2 5fl!>tta*3as*flj*-r*. 

*-f , s t i oi:fvt<fcaiMiS«i o±lc s i o 2 H£if 
■tt T * fall 1 6 £ Mf&t % o S i 0 2 Hfl)i^SSi LTf4. ^ a O 
fliLtf, ^XTfc^&fflitaas (pecvdS) *>fei±it¥ 

If b *l * „ ft 7l fi , PECVDS*fiJffltSCttJ:yB* 1 // m CD 

+ ra« i e * mi- ^LM5^*q©7j^> i^uiapcv o.&£i 

ju-C zSfl:J:o-Cl^ B |0g*ii: L T j£ "T *U4 . 

s t i 1 iZTF-t <fc 3 l=. Si o 2 5a*&&l£ i 9 *fSfl)8fi 
M^.liS^-y-'T'^P hn>*lPECVDS (ECR-cvd 
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¥It¥SpecvdS, *fcttLPCVDiil:tii$t^ 0 c 

(Dlfeill 9liTFTO'f-hlfeiItLtiit^t ) (0t'ifc5„ 

*i:,'st i 2 1= -r £ d i= , hit s <o y - h m ±m , « i* $ > •$» 
;u £ fc I* 7 ;u 5 - ^ A © & H iH n $ x v $ u > V & iz j: y » j£ l 
fctfc, /^- = >ift4Zti:J:oT, y- hm® 2 0 Ztel&tZ> B 

-tft%^tt*-f^->*tT^^*. V-X/ Kb-f 1 7tf + 

i 8 * , y-Hfti 5i:#LtSa»^ttl:*8t*.« 
NMOS H7>vX^*ft»1-4fctofzl±, ^^^7E^,tL-C 
U> (P) *BfS<Daft,«*li1 xi 0 16 cm- 2 (Dii^-C?V-X/ 

X e C I I*'>7U— *f*Hjtl*JI/^-|Sl6 2 0 0 b 4 OOm 
J / c m'lS'-CBIttft*, 2 5 0°Cfr b 4 5 0 t SUE 0 ffi S 1? !R 

ale s t i 3 iz^-r^ 5 ic, i 9 33,ttfy-hijS2 0 fl) 

±^13, m%.0)?3}£. «^SPECVD;il:J:y$tl5 0 0 nmCS i 
0 2 |2 1 £M^<&o *l=, V-X/Kb-f^f|«1 7 ICSSs 
nt-J^SiOjl 9 fc^l* 2 1 KKlfT, Zfrb 3 £ h 

* - ;u as <fc V □ > £ $ h/h-jKDfflliajfw, MSro^iJ, 

1 2 a©»»*at §^*i7f>y*l:J:y»ItS* 
KJl<D**#irf 3*5* (X5OM0)»fitR) & l>* m 5£ $5 ¥5n 
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I-, 1 2 a [ztg^-r^^J^tD^JifZ^x V hXy^:/?£fcl4 h*7 

-f x-y^i/^^lzio-CIHIfflflliSirfe-Sail 2 e £BJ£LT &*©&$£¥& 

1 2 a^attiz?n-rc c©3ti 2 ctt, a6ft©»*ariai=fe^T, ss^i 
i 2<D±n&xfmmmi 1 c@5 a) xi*-sb (is) hit 
l^. -©* ? htttfe?i 1 2<Dfr&*fik£-rz>& yai**,©-cfcoT*, 

at^o 1 2 c 14, H 6 © <fc 3 KfiJItJf 1 1 (D-9tti«;fi/^Lt 

iiLtfc< iJ5 Alc^-f J:a l:JIJS 1 1 t^iliiff^^Lt, 
&*©ttlE¥ttl 2 a £?®BT®MttH 1 1 t*Ri:»«-Cft«lc»1-J: 
5U:LT%iJ:l*. !*]-©$&¥& 1 2 a fcflSfifcLg Ll^lf«;fT-X";f>^ 
LT#ftiE^ft£!£ 1 ftttl 0±[C^K/cEMlz-r^Z«tlz c fc^T, fijlttl 
a (^4. 5lg) T?BrM©ttlE^fti 2a©**6?tSZi:mtJ5: 

ho 

^tbmi^m 1 2j*7hLtfc<Ci:l:J:^t, ««{*©-»* *0>m 

©W»36<l»««*t»l4«:L>J:aic-r-5Ct35<prfl6tJ5:* 0 *fc, RJ5*Ir1 
l:*7hfA^tJ3<:il:J:or, f#5E©&$ E ¥Jf 1 2 a ^fe¥5tS*flc 

ft'te, @5 Bic^-r ^aic, fijgiii 1 ©®$e¥*m 2a^iisa^ 

T, *]Kffl©Bi*A<'>fc<fcSfctf>*]J«Bl i £88 St LT«it SBRlz 

*j»©bh= j&s ft * x * ji^-a btci^ti^bTjfc*. 



WO 03/010825 



PCT/JP02/07500 



31 

c&MtftLxtezmmmi M*mmtnttz**j£Lxt$vx* 1 *i*. mm* 
t&ommm i 1 i::»get::*i»£ifci:*i±szfc*<T*t*fc», mftai i s 

<m3xfi> 

ai:»H9Al:*t*5l:^iStti 0©&li¥ft 1 2 aff*j£$J©®i:. 

fi^t^^tlSilE^I 2 a (D^SlRttl::. g^ffljg 1 5 ^^LttiSi 
1 4<Mf=«££-B:£. 

fiyi3^[^¥^1 2 a £PJ&L. 2 a £ 1 4 

a©^fiR<Di»a)Sfi*#*i=ft#L*L^e>i?fc*o 

Lfctf^T, 2 a(D»J*<D(R©S&S££Tmax tLfctl. 

S^Stl 4©«Rfc*tSt LT, (T g) £*:!*«£# T max 

&T©t©£ffli^;i£tf-e£3o $*.i*. 4i±. ^xgw 

(T g ) £fc[*$KMtf*?£ L< lis 0 o°c&t\ «fcy»*L<(i5 0 o°c 
KIT, * blzfcFS; L < 1*3 2 OtJSlT©*t»T?«lfifc-r*C ttfXZ&o 

Ll^tf, pIM14> Wtt**-r«*©tffc-3Tt.«fc^. Z©J: 
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-So 

rt, tK'jx^u^, 7Hp^neu>. x^u>-^ut°u>«m^ft. x* 
u>-imif=A,£a£tt (EVA) ^(DtK'J^u?-* >, atttf'jtf-b? 

tK'J- (4 -y ^;u^>ir>- 1 h r-f * 7<7 Mju£®IM, tK'J* 
U U- h, 7? M/U-X^UV&m^i* (AS»J8K vx> 
-X^U>£S£f*, *U*-*a^it (EVOH), ,f'JIfU>fU7f b 
-h (PET), tK'J ^U^x b7* U- h- (PBT), tK'J P^^+>- 
>f l/7^l/-h (PCT) fO/f'Jx^fJk tK'J x--r;u N ,-K'Jx-x 
JU^h> (PEK), tK'J X-^UX-xJU^ h> (PEEK), /tf 'J X— f 

;u>r s h\ *°'J7-tr$-/u (pom), tK'J 7i- u>;f*v K, ^li/K'j? 
i-l/>t+yh\ tK'JT'J U-K ^^'Ji^fJl (MtfUT-), 

*'J*L/^-f *°'Jig<bt:-;u£, 
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> Ktt, #'jT-7P-f*ft<£lf &*u :*i&fl)Hfl)1lSfclizai5l± 

troSKDlsaiftJett-efto-ciSPSicaijfi-r^cir^-e*, *m=ix 
/«-fx*#«r«*o-¥», ^^[4**7-^>r iu*-, mas, buskr, 

Sbi:, 4I4, t757^x, *tttttf©«!iH-e 

fc -3 "C *, «fc I* U fc^StlMt^WSl (B#ft(7)@±, I73^fl) 

S8B1 5£*tf**tMHWa>ffafctt£LTI±, 5JC«fl:9«*A. » 
ffiteSftfrfcL *rtia«<b£8»fflS<Dttffi<ba!«S»k HfcM4bi!&tt*ij 
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oiks fcsiMiiK^-rs^sa^fti 2 a i=*t«-r-&fi»sfti 4±iz© 
fti 2 afc*t£-f 4±©tx-r*i^-*a)is*ftiife*SB»i=s* 

11 B S»i*t4fc*i:«fflTJ* 6-f >f i?i 9 h^aflDSKteJfcMfcfll 
iti^ififc^. Cfl)il8M3Sl3 0l± % »*5 (H»lRiOSf:li 

4) suB±izjfctt£saL£ttm-ra-r>$5?x-,/ K3 

ttiB&natit3 3(i, il^f-v3 4±icKM$>Kfc^tes UBfl)lt 
[:,-f>^yi^ h^>y K3 1 fcT^fciRlltTSftf K3tl#S3 5t, 

-t^£0-r h'Ny K3 1 l:MLtSft^f-y34tttl:iHS 

Si 4 £X, Y*fflK:»»£-t±SXx--?E»S&3 6 tfr tlTl^&o 

lirlE^*v K3£1#SH 3 5 1*, -< >^vi7 h^-y K3 1 £*fcsu BI:J}LT 

7=B-^0ist, ait**i***'C>i=-r>^^iv h^-y K3 1 

<y tf > ? * - $ $ O 8flt £ * fit it T «§ Jilt $ *i T ^ 3 . 

ms&X7—*>mWiU3 6 I*, itt»Oi*'l"i£)l:tttt^f-i/3 4£[el$£ 
£#T±*0M >$S?x? h^-y K3 1 tWLTffiSfe^lStSS^teft 
0 «Xf-y3 7 ISXf-v3 4H>^/i ? h^y K3 1 izftL 
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v3 9 a , 3 9 b £ £ffix.Tl^-S 0 6 «Xf-v3 7 14, Xf'? t° > 

^-£3|<7)lBKl;IBi Xf-v3 9a, 3 9blt 'J-Tt-^IO 

HUlfi-T ><7 VI -V H«3 2 14. O^Vi7 h^'V K3 1 tdftKSftJg- 
vxy KM 3 2(4. ^>>7TIClfa^^fc^tt^a^L^^^^i;x 

v \-^v K3 1 frbtttitSU Z;K£itl!ftl£l 4±li«-f 5 IzfcoT 

HUiE-O^ vxy h^y K3 1 f4, ffl^tfexv^^lz.fcoT&MfcE^ 
LT*<DE*l&^&ft£ttai£l*6 4.<D-t*. -5i]X(4«i&5iJ $ 

ifco/Xju (yX;u?L) ^tLtu^. 

vxy K3 1 <D ffim.cn -mZt&W? % t % -f><7vxy 

h^'y K3 1 14, IS1 1 1 Atz^-t«k5K0iJ*li'Xx>UX£(0/ X;u^b- 

tt^su^4 2icj;oTiaut(D^rBi4 3«t^5s^y 4 4 tm}f$.£*iT^z> 0 
4 3 taat y 4 4 1 4 5 ^LTiiLttio^oti^, * 

yX/U4 6#M£*lTl^„ SINE 4 1 IZI4. jftffl* y 4 4|Zj$« 

m^m l * -5 fc * o e 4 7 $ *ir 5 o 

S«iS4 1 3i=»ipi-r*iatss*«|(DBi±f=tt, 11 ib 

4 8i4, -^01^49, 4 9(DF«niciimu sm-f t ^tn 
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0)SSA«ii*-r«>«J:5l3*:ori^. Lfci'ot, SHU 4 3 fclcii* Lfcg 

«»icfla-t4«««»fflL3&«, &;g*y 4 4 ^b^*&n 4 s^ltssea 

*f48 ^ jiHi ft 4 1 fit tKSOJ&tUzii&o LtMot, SF|43tS 
;U4 63^b*«S U BlZlSjl+TjSttft*»lLfl)ja;-a*«l!tai**l-5. 

HI OI=S.LfcJ:3l=-f V^/m h«i3 2»i;»att«3 3l:f*if*i 

1-**<D£fc-3TH*. fit, ^©*5ft*«l=J:y, fctt&3f8JL©£ 

afil**FLT^« 0 -r*:3b^s1W»Slicl*.fl(r«BJSJ?*«HS-r*ttfi6i: LT, 
±©^^;^L(DPtajP B 1l5i^^^^$)jffiia^<!:, 1 K y h =3 y 0>M& L 0 
ttajM£***tt»**Efc, /X;U4 6©E5U*[Rii:«a«tt3 3 1= J: 38 

wrxfotofkm e &&z.z>m®®mt,&fas u B±a>K— eaicttygL 

fit;iT<fcl* 0 ££,!=. frJMCl*. «riBttaifflBl*Sx.*«!l«ittffii:LT, 
itSUBH>^vi7fN7K3l t©«#W<j:»»a)ait**itTB: 
miH«**A*«»«ll8t,»»»tJ3H-*ttffl(DftfHIB»l*SjLrttaiHl 
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±l=, 1 2 aMLfcSlSttl 0*fcliS«3Mfi1 45 

-o<t L-c,^fs¥fti 2 a ±0ji^^[r/\*>>7 1 2 b (nil) ^flsjs-rs,, 
hi 2 Ait, z<DAy$ 1 2 brticattttJtsiLSAtifcfliji^w^i-*** 
aei-c&y >m i z b L*«**$*ifcfgi«o!i£*Bria0T?&*. 

fcfc\ 0 1 2 AfcJ:tfB<Dfl5j*-Cl4, 2 a±[Z/\*>^ 1 2 b 515 

rtfc«fifctLf=A<, &f$£fti 4«l=, ttli¥<*l Za(Dil«l:»ot 
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AM (Self Assembled Mono layer) 8i £ b ft £ 0 
<f4Ig> 

$e¥&1 2 aCDiUI&Jf 1 1 (D*lca«(»lz3teLS{|HSt1-4Zi:lc«fcoT, 4E 
2 .a*itj|Ltl^«II1 1©^IZ*J« (jfAgijK 

Mill i©lrt«Kfe*tf/*fcl*»iii«li3&<±i:-SIiiatt, MM1 

1^-5 #X<Dtt til, * blcliMatMlc^tSSitt, &ftS©ffi£<bf::J:5*, 

::t\ 7?b-i/a i^l*> JiSt3fc*i!ftiiJiLfcII£*m (fllRtJB i 1 © 

■CfcSAM*, 3UREJB i 1 <DfflJ*-*\ f©«!a^(D5Hl:S«$*i, ^©^S 
Cioat, HiS*;**i*3fc<DM, »«« 9I§E. MS If 

bft& D 

mm-t&ftL t utii, HiiJii i i=srt*jttfcj:i;/*fci±*asijii£ 

«3t, u— sua. T-r*pa, m^-fg, Stst^ (a 

a, $ «u r m *#*if 

l±=i t-b^ hjfe-cfcy . HSU o*^LT*(»JBl=^ffi*/<;u^3fe* 
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mm l x mmmxmmu^ izm& &± c £ -e * © izn mx & * . l t=. # o t % 

— 9 s (¥*H*b— 9 s ) *tf*ff I + Nd-YAGb 

— If, A r U-f , C0 2 b-f, C Ob—If, H e - N e b— tfSSA^ffffl 

i©U— *f— Ltli, atfi 1 00nm~350n m^t5 b— +f— 
if-jfetu^^wteft^xb— ^--efty ,b— *f-ajt£ lt*#x<a r , 

Kr, X tt\nfyfi* (F 2 , H C I £ £* ) 

(XeF=351nm, XeCI=308nm, KrF = 248n 
m, A r F = 1 9 3 n m) 0 I*v^? b— »f I*, £;ftfi#T?Ex*;i,:£— £ fctj 
Jj-f&fctf), ffi«)TSKIHn»»iJ»Jg 1 U:7^l/-va>^4i:^t§c<b 

<, subeji 1 1 £%m-?z>zttfx$&a 

fc£lMi s 94KJ8 1 11:, tfijjttftfxifciti, §Ut, ^MOflgMjgc 
£i*T#fltfS14£-$;L£i§£, |l»**l«U-1f-3l£0afili, 3 5 0^b 
1 2 0 0 nmig/)<i?SLl\„ 

CO,*: 3ftafi©b— tf-ftli, YAG, 2fX b— <f-£i:<Z>-|l&J)nr# 
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b— tf-#£ffl l^&CtfC J; ot, f lltl Otf^ffi3te2!3tettT?ifc*itf«fc 

^ttX^U^-^Jtli, 1 0~5O0OmJ / c m 2 |ISt1-^0A<»^ L 
< % 10 0-50 OmJ/cm 2 @)|i:tl)(3)A^ U »*Ll^. Hi St 

I^IBltt, 1 ~ 1 0 0 0 n s e c fl Jt <!: t" & G> Jff £ L < „ 10-1 00 ns 

y « < *fc ttiHit^ra*< * y si'SiMus i i *aa l feast*.!-* y 
&*>\ turns 1 1 *2aLfcitaat3teA«aiB¥ft 1 2 aic*-cMLTSs&» 

£&l£1-il£<7)*fg£: Lttt, «^.«, MSH1 1±C:$>*;U (Ta) If 
i fcJBJitratffctffc*. CtilCcky. MtH l£8iILfeb 

— tf-fti±, «K(D#ai-c^^ics*f**u, **i*ya>±<D«£¥(*i 2 

b— «f*l=ft«**i*«at*tt, *©3a*#J&-*fc«*5i::lHSt4*i4 
0tf»*LL*.«St*©IHSt*Ali,W1iJil 1 I^^LMSft^[S]lcPIb-r, 
8MEJS1 1 l=#LiOr£ftgBfcLfe*IPlT?&o-Cfc*l^ 

*fc, HJKJI1 i <Dffi»A«HiSt3tea)l @©RBStEB»*y*t^«^l=I±, 

*fc, H-»Bfr=2@JSl±HWLT i tiJ:^ Q *fc. Hfc*ffiS, Hfc*»fi 

commit (b—**) *H-««*fciiii'&:&**i=2igja±iii 
stL-ct.*^. 

<^5I|> 

jku:, gig cic»-rj:at, aist 1 otwisi 4i=, ^^^^p 0 i 

4ttS#fll=a*in*.S::£[::*oT, 4^blllil o£J& 

ynt. flUBte4IgfC*oT, 1 4l=fi¥4l±a'<£ttiE¥f*1 

2 aCDgljKS 1 1 2 a 6 Z C*lP>0)$£ 
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& ^ 1 2 att % &£B 1 5!Zd:^rSI*»*S 1 4I=S^**IT^ 

-So ftfc\ *&ffiS&4iglzfcl^T\ iiJUHl 1 l*§S£l::fa]»£± 

ft 1 0 £**£ftl 4£3l£»-tBilz % $E¥-r-5^t^$E¥<*l 2 affi 

i^sissfti 4 «atte^* mmi i ©-aj©^i=*j)st*±i: 

c<D £ fc5lz®$i¥f*a)$i^li, MKJia>ftlKlcJ:oT9$ofeHttJia>|g 
19 cfzS-T «t3l=, S$SSfti 4*v&*i*fti o*git»-rzfc(=«k 

y, mutfti 4±a)*fta)Mi=*(EMi 2a*<$E^$tt^ 0 * 

1 £ft1 OI=li, R¥Lft**ofc*65*1 ZatfSffLtl^. 
£&&ft1 4[Z$E¥^^fc^lE¥^1 2al:tt, iiJttjfl 1©*JK3£#*< 

(.^«KJH 1 SRit«f=ft©*aii, x«v^>>f s 7r> 

mmz, 1 2 a <7)fE¥£&*.fc3& 1 ftft 1 0 <7)«®fcfi]itil 1 1 

L'Tl*«Jt£l=li, TftfBtf>«*§&ft 1 4tRHtl=»4-T« 

c:^<t?I4. zftiz^orfgi £fti o£S*i]ffl 0J*-f *;u) ctt-r* 

Zfc*«Tf*4. Sftl 0SB«l8t*:i:tJ:y, ISitn* 

0*JH^4»*l=1*t*afcJSi:*. 
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11 4±|I**[::£»(DaiE¥#1 2 a *|£¥-r*f=totffifflT?t4o 

■ttxt>%* H3lzfc^T. ±IB1glXg, «2lS35<g|3 S 1 ©Ib^5cS 
tt (SUflO, &fs¥Jf 1 2) Ofi&lctiig L, ±lES&3XfItf S 2& 

ffiSL, ±E*4igffH3S 4©&©»»JH»l=ffi3U iE*5lli« 

13 S 5(DflJStXSiCffi^-r 5, ^LT&$5¥{*1 2 afclg^-f SKlC, $ E 

MfZfEStLTfrb (S 4), ZflfiftSlS 1 4 t tfclcttfc^ttl 2 a £|i]gt 
+ & (85) t^5-5S0)X8 (S2-S6) *(E¥7C**f-Cfc*S5l *fi 

1 OlZ&fe^ft 1 2 a3b<»#LT^SRRy , mHZ><»T*&Z><> ZO£?\zn 

3 <D»w*afflLr, i 4i:i*e?£LtiN< cti=«fey, 
#j * i i m * % * a s m r * =r 4 ? ? k 1 j * * s & © s js 1 = *> 1* r * 114 & * £ 

«1 4±l=B«?ttlz|K?-r4ctA<Tf#S 0 *©&> te¥£ftfc&i|iE¥ft 1 

2 a li,&&-f £#-f vxy ha-f<>^,7t h 'J V^7^-f- 
SAM (Self Assembled Mono layer) Kf= J: fc tt^fcsbttfc □ - 

I*T#»EB**1.<&£»«>SIe¥*1 2a?Mfil o±icm*«j[::8i6 
■f*Zi:A<t?'#«©-e, Ulfil4ll:tSltlK?#i 2a£Bj£-f3ii 
^tik^, ate^fti 2 a©M{=fcf-t*iE»jtt****U:iRl±-e*, 
©&£¥f*1 2 aA<»StSf$*ltI^iSl 4^^$cfc<^ffilcgiit-ra 
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*b[zlSt6©»ljBa)l£¥*ai=J:*i(i. RI-fc*lM*Jl«j:**te¥tt1 2 
£&<Dffi£¥ft1 2 a**+LT»aft-rSCt36<Tf*. 1 flat y ©X*© 

(saiziE «t r= Ear sctA^-e ft*i*sajb«*Rrfl6-e&ofc. & 

TSSI=ttte¥ftc:ta)»)He>*J»A<fi^.. tttK¥tt*<IWii©IKl::tt«;5F*i 
4 d * IB iff £ 3 tfpj^lc £ £ o 
(£2©Htfe©^fS) 
SI 3A-11 3 Dli*Sgl!fl©3S2©£!fc©JBfl6 (fifSS) £l&0j-f£ 
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^<Dm2ommo)Bm\zti^Ti*. mfim i vmrnnnmom us (b 

4 A&tfB#fiB) fc£l>*S&2I*i (05 A71£C#H1> Jit. £&0)®3£ 
1 2 a £jfcfi£Lfc« 1 *=K 1 0 <t, 1 2 a ££¥1" Sffllfl® l= 

fit, 0 1 3 AlZfjkt &olZ s WTa^ttMttl 2 aMSft 

LTBBSftfcttlS^tti 2 a£^ii§§»1£l 4fljl::+#fcJ£g3tJ£T?iS£Lfc 
6 t, 0 t* & ti lift \z MM £ *i"f > * fc*S © rS BE a CD * b S&Sft L X ffi 

* L < 14 X tf >n- hjfcfcfc* LTflMUlcBrMRffttlftEH 5 2 £M 

BTffi-r**5. C(D^^H5 2<7)^1?{4. ®$5¥t*1 2 aG)*££, ^fflf^ 

8II#H<bSl*<5. tiiffl-f£UV3fcl4. ttnttaibtttGfr&&*jft*ff5 2$ 
BH«ta»fl>^«^-r*CtA<Tf**LtfJ:<, IB It B# Ifll * 0) fig 
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|£¥ttl 2 a fcffi-r*S3ffJi5 2lC(D*UV**S|J»fBISfr5ttt, 

Si 40gfl5 2©£affil::^**£E*-*tfafc£lc£oTMfro«| 

Hi 3Bi:*tuvMStft, g*t*Sl 4±©*«fb(D«rtti»*ai 

$s¥ftl 2a(»a^, t«Sfi1 4fij(=fe¥-r^^lE¥ft1 2a(D*tf, « 

jfclz, H i 3 cirss-f *3l=» HE*1 a)HJ£0ft^T*(DS4XfI (B9 
B#gB) ilSlSl: Ltl 1 &S 1 O^ilLTfE^-ta^tlfcfE^f* 1 2 a t 

l=WJI*£feC*-&*. *L<I*IUM1 0)SII6(D»«i:Hfll<j:fl!)T?*a>KlH 

**2 ©HSfe© 3 (D^BJ^SSffl U S 3 Xg~» 5 Ig^ft U £ 

$£¥&1 2 a<DA-££*S£tin 2±t8SI=3&^iEfi|l=i*^-r*Ct*<-Ct. 

(*3©«ita>»«-) 

11 4Afe*tfHl 4Btt, **M©*3 0)|llfe<D»« £S& 

ua-f <&fctf>©ia-e&*. *!S3a)3iffia)^©[i, mats i 
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i»tt»«i^b*:sft*->- h s e t is — *f — % l i o>n#mm<Dmft'£!t>-& 

#m3<DgiJi£<Dj&ji-c*i±, ±BHmi(DSiJifea)^micfcit^tg»Jii 5 am 
fryi-gjl (Hftgfe^) v-h5 e^fijffi^r^o :o)Sfv- h5 6ii % ?H u 

tU^OM (tH'JX^U^, 7K'J^Pt°U>. EVA^Ct'), XtK^v 
1*0. 1 ~ 1 0 0 H m, L < It 1 ~ 5 O^mgtt^^. ZO^^v 

- h5 eiiv- hmzmf$.z*itz&mmmx*&v s &WL<D*zzizftfcLtz 
fe^temm - mmzmmztix^z* &iz. m*wfo-\ 2 a tffo&mmo* 

#^©fc^Iils]^ i CTvztx&zmSiziz, zn&mi'- hseroi 

W£C<Z)®i5¥ft 1 2 a [r&j&LfctE^^tliiiSOSS ■ 

* t-^jp^ *) 7 f zftLxu^K&ttii&mmmmzmm 

i/-h56*ffLarSCtlZ,}:ot, h 5 6l±ti&0B^ft*?/ 
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HI 4 #gfe<£>&$E¥ftl 2 a JiiLfcHSil 0 

& 1 CUPlJfrb. $E¥-r^-<^Mfe¥ftl 2 a(D^IZ[S][tT U— tf-ftl_ 1 £ 

SP»hbW1-^ 0 b-^-*L 1 £^SHf!ltir£fcA6l::ii, SiSfiiOll: 

— v-ftL 1 (0S5»BSSt<D«ft, #Mi<t L-cttffl-raiiiitjf i 

t*4Ltftl:J;ot, h 5 6 L, IS^T*^ 

ft 1 2 a©*A<S3fJl5 8lC«felJ*»*ffi1 4tS^Lfcttfitft4. 

SKlC, Hi 4BlC^1-<}:9lC, HI1 4A£Wim<Dj5&lZ i jz-oX. !& 1 »*£ 
1 OfJ^b, »E¥-Ti>^$m$E¥ft1 2 a(D^lC|SjlfTU— If-ft L 2 
#H83tU $E¥^^.'<^^fe¥ft 1 2 a ^Hi|ii o fill lz$J#LT 1^6 fi| 
111 1 <D*HZ$m*±CZlt&. %<0'&. !&1 4*5 1 0 4£ 
5l#»"tCi:lzJ:o-C. 1 2 a It. S*g£$ 1 4±0> 

**llfi<D»»I=fc^T. B1 4 AlZjKLfc&stv- h 5 6®&#mi&0)tz 

nbnmi vis— «f-*L 1 ©aastt. mtti i i £*jjr*-*fcit>©$2a)u 

TfroTt,J:l*. SblZ, *HJSO)»SlCte^Ttt, ^Sfc(7)^$E¥ft 1 2 a 
£MLf=£lg*K1 oi, ^#ISfci 4fc£, mE*»5/.-h5 6$^L 
tl^^tfct, -S<D3t«iatJ=J:oT, lE^-T^^t^lE^ft 1 2a£ 

g&s&i 4izs^$# % ^ttizsnBtjg i 1 izmm£±czvz>zttf*im 

a lzm3Xfltm4XflS-p]^lCfT5Ci:l= cfcot, R¥XS<D«!IHtA<H 
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*S&3 0HJ6(DS&«l::£3a)£iB£iifflU ft 3 xfI~B 5 xfi£ £ y £ 

z©»-3©**a)»«i=*«iEMai=fc-3Ti*, fiism 1 ommomm 

tm*Ott&Wfti>tiZ>o 2blz, i:LTi£gv-h£*i]fflU CO) 

*-JliSii±-r*::fc 
m i 6 a~h 1 6 E&*%w(om4(Dmifo(DMm £i&ee« 

*«, *«4(D«<D»®-C*l*aiB¥tt:i 2 am±<J)#m*%lZftt>-flZ&3§. 
% CD ft AS -c li ft I z x ^ =f > <7 ^ I Z £ y ft f s ¥ 1 ra * # 16 L ts. I * o tt IH ¥ 11 1 

(cfclt-61S3tH*afflLT* <fe^A<, ccT?lift3©||jfc©ftl|gf::fcit*« 

«1 4l=ffi»tttffELT«»*>-h56l=Ky«-lt« 0 ^*ilzj:y, f 1 
*4K1 otg&S&l 4t*tSP»ttl=tt* £ft£„ 
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mi i <D*ffc**i=flMtL-<\ mmmi ^ (D^mnmzu^mmm^±c 

tt, ftte/-r5 6i:J:oTiMSl 4 icRfi® $ Hfc^$s¥fr 1 2 a 0 
(E5»*«*«WJiH**l*»rL, 1 2 a 1 SIS 1 0frb5&£ 

«1 4fl8C:tB¥£*l4. 

HI1 6ElZ^tJ:5lC, MStiil 4ogTS»»^*K*aii 

»-ca&-5ai£¥{*i 2 a A<smt,iis. 

*^4<Dg|jME(D3Bffit J:*Lli, KriB^HlifeO^^lr felt 

(*5<d*«is<d$») 

ii7A~ai7Eii*Mfl)^5fl)SOTi (g?*a) fci&w-r* 
HflJia>-«*fci*£»*#ltLT^fctf, **B<D**©»'«-ei±, mk 
ttffl-r-SSS, #*k M£ftgl4 tt(se$ i XI4SB 3 a> 

m 1 7 a 51c ts?n 2£mm i i ±icBj$Lf::& % 7* 

#J*U te¥*tM*<DttS¥ttl 2 atf*®rt«fr&*:KlM=MrRrte<E 
i^CiiLtfc^o *6¥(*1 2a ft, Z<Z>,fc5l::«I*LB 1 1 a 

CCT^&i&i^Jf 1 2Sftl=l±»ftif©«*iBA«AoX^ft^a)-C, tun 



WO 03/010825 



PCT/JP02/07500 



50 

#l^H 1 7 Blc^-f £51^ &$i¥Jf 1 20)oib. URttlcfg^Lfc^ 

Si 4i=ffi«fl«ii=ffELrisev- h5 eizttyttit*. nftizcfcy, mi 

*f3, mi fttt'l <D*Bi«J^e.x^vTb--*flf*|K¥»ftffi*TCDSJK 
11 ia>*t£ffi«lz|ltL-C\ Mill 1 ®3KI«l=«#ft&*yi££i: 

jfc^T?, Si 7 Dl^^tcfcdlc, ftHi$i o^e»5l^l 

■Tt, 34111 1 rt©te¥Sf&1S#tftt]*lB 1 1 al~«fcoT£*llM-#|nT 

^^#-CfiSKrL, «r/-h6 6i:J:oti»iSl 4 ictt y 
&$E¥ttl Zai<HS«i ofrbMiii 4ffl[2fe¥Sti4. 

*<DfS*, Hi 7 El;*t«):5l=, Ife&tiM 4©j*E»#lz»RJ|s»|5] 
S&T*&3M$E¥ft1 2 a A«Rlt&*l*. 

H£#-f$ftiJ, Mll0*lcW3h.a. (I) £MLfc(DT% C(D^3tig[C;ti 
ofcK¥»*««<D«*f*ia^aiK¥l*«»f*^«C:t3(i<-tf#*„ Lfrt, 

ae¥#i=#-r«iv:F>^»©!»iia*«-r«ct3&<-e**. 
hi8a&i;hi 8 b ii##§nBa>m6 ®Ma>itt 

3fctf><Z>lllT*&5o ±SS« 5 O3HS0)©Sn?l±ilJII 

#ifiTf»ILT^fe^ *ft6 0$tOSltlti!!iSi£«jKl attt(=»lt 
^Cir-fs *l£¥ft«)»l*»ai=1-««l*SLTLx« 0 
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Tfijujn iiisioj:i:MLki, x v^tft^yntf a 

B1 8 Blz^-f £31-. MII1 1*S1S«(1 0±C:MLT 
^bs x ^©spEfcfllSfc-r 5 ^£fc< „ &is¥Jf 1 2£ML 
rt<fc^ 0 d (0 <fc 5 fc-f St. TJf£>!glS&1 OO^jgl 0 a |CJ:££]S|J 

tits, |1|j£l 0±lzWLl1&mftZW%im&k LttiK jgttfi<&& 
*£3*-r*fl!l, «*l=iftltfci2iS»*3£l=J:^T*JK»A<»«$*LTtte^tt: 

A<»»L^<^y, ®&¥Jf 1 2©aiBicm2RLfcifbafli3ai 2 a ^ 

ft|jl!*3IS«tS/^f 12b (01 2 A&l>'B#jR|) fotrot Lrttfil 
$ # -6 ^ i: A< rT*6 t * y , Ofvi'> 6&5&#J© □ --r ■< > 

(» 7 

11 9 a -si 9 E\t*%wom ommtoitm zmntz 
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4 A~H6#HS) 0 
<^3X|S> 

*1\B1 9 A (c^^l;:^^ LT<7>Jg2»fcl 4±|z[±, 
ftHJll 5 a, 3fcMJ11 5 bRtff£#Jf 1 5 c^C(DllilZ«lLT4^^ 
Jf 8S1 3 H^UfcX, 

HI 1 9 Bt^-f £51::, z<D|2iSi 4<7)*£^Jf 1 5 dz, Htrie 

121S1 4^: Ltii. ttizmzztiK^tf, &fa ttizmwmfc 

£Jflg|1 3 ilH 5 ali, ^Jfll^O^SBStlZ 

ISUT, ftMJf 15 bX^±Lfc^b^2*lK$emi-^fcfta)t(7)^ 
ftU, flJjtli's i Ox, s i 3 N 4 ^0fc^M. -&^^BgW*4H$^[f-5Z<t 

* 'J :J T - H £^ If £ C £ £ £ „ 

*°*v&, T£'JU-h3L v'j3->^> l^&^tttT:*, £l^ 0 
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<m4xfi> 

Si 9 DIZtf-T ck^d, ftl£tiH 0t^2SSl 4 <t(0^^i*lC^LT, 

mia&i ofiijA^btij^in 1 (d^siz^l^p^l, iiJUiJf a>jf l*^;a:l>v 
£fcl*^®[::;feH^Til]it£±l:£-fe!-&o mmmi i vmmiz&ix, ±xn 

2 a tfpJUl 1 1 frhWVmZh. C^lb^l2iSl 4fiij(-0 
<H5Xfi> 

li¥f* 1 2 a ±fCiHbt^^?flJ^^tr^^V- h 2 5 ZWLrtTm^te&& 
S1S2 3 ZBf&t&a 

gfv-b2 5i: LTIi, mB£ 3 <&||fc0MTM£ffl Lfc&Jt v- h 5 
6^^0*SJifflor^T'fe^ o C0ifv-h2 5£&$e¥&1 2 a±|ZlS 
It&^&ttftl-Rg^ ^1^1^2111 4l=0M*T**RrLfcfc**>- 

1 2a±II«tU tO»L<C*<bl«PE-r**S*lC«*:ciTfB*IZ 

v- KSff A-rs«fcdt-r*c t * br=friBft3a>£jfcaKfi-c 

ft 2*451 4flijic$ E ¥^^fca$E¥i*i 2aizii. fijgtjii 1 rotijus^ 

* bfc, ^£¥1*1 2 a©lE¥^^.fc^ 1 *fe 1 O0)$Sl::$iJftjB 1 1 
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<D*JK»#A<tt*LTl*a*£l::f*, mtiOtiim^ft 1 2 a t^^lz^^l" 

{frfttftt.fr 6 ft 1 M 1 0*ffll***£l=Wl::*»i:ft4. 
<»6M> 

5±l=, 2a$^^1-^X:^^||a^2 4^«gL. £6 KM 

&f£¥f*i 2afl)^Sa»Slg24ii:S^t4. 

x«u **«u pra*, b— 9 s *, sua, 

fcfrx-t, funni Konjffi (t^u-v3» £±c£ttiK. fr^nn 

BiTEIg4<7)X?l-Cffl^fc<!:Plll0U-+f i ^^fflU-Ct J:L>L, gft&3£a) 
tt&£&2 3 tl^^t, $E¥1-&"<£M&¥ft 1 2 a<D«*a>*M=ifcL 

C il=* o T, #fr*liat$*ifc3fciftJ|JlJBi 5 C Tf»4Lfcfti«BI 

fv-h2 SKfejLbft, Is^-f S^ttMttl 2 a ®**<&»ft&«rB 

LfcihT, ®l5¥ttttS£Sfc2 3 tmfe&faz 4^m^t>^. 
5^$S»©*I=3feBlSfr«^i:l3j:oT, &l£¥tt&&gft2 3fli](Z>£& 
O&Mttl 2 a 0-g|$£fcli£$£^g*&2 4±0ffi£ftM(ClE^[Cii 
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<|g7X*l> 

Jfclz, ill DElc^f ^S¥fttt^*S2 3i:m^Ste2 4lc, 

ItltCJ: "J, Hi 9 ElC^-f^lZ, ftKl«24±dD«Ka>tttttt 
$s¥f*1 2 a #$ES£*t3 0 

LTl^. C©&&¥<*1 2 a ©aot^*»K¥fti!tl6Sfi2 3I±, mi 

*iD»ttl=*3«)*ijBtaffl-r«Zfclcj: y, 2 4±lz&*|~ 

£tfe©»lS¥tt1 2a$6?t5fcfel:ffifflft4. 

Tfc*>*, H 3 leftist, te^TcSttfcttlK^ttflW&SftKig^S*.*,, 
-3*y, 0 3 ©S I ;d ? ±fBf£ 1 XfI7!jSm 4 XfMl-ffi^ L, £l3©S2;&tf 
S 3A<±IBB5XfIlcffi^L, 0 3©S4j&<±lE$6Iglz*BliU 03© 
S5A<±ES7lg|:ffiat4. 1 2 a 5Slt, $E¥5fc« 

> K LtScf L (S3), 3fe*iSlRttl=HltLT^& (84), d©ftiis|£& 
2 4ttt 1 2 a £ttB?ft ( S 5 ) fc I* 5 -l<DIg ( S 2 ~ 

S6) ^, *PiiJlB¥*ttT?&£*lE3fftftJ£**l 4lc^$5¥{*i 2 a A<S 
#L-Cl^*»y, *rclt6©-e&6„ C©J:5lcm3©f§0^^Jiffl LT, ^is 
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2 a li,ttfc-r**W vx «/ h^-f^^;i,7t h'J V^77^-, 
SAM (Self Assembled Mono layer) Klz «fc &m~Mm t &H%t>ittz □ - 

te^-r^tttte^flU 2 a SIS 2 4 ± fz(£¥ $ it h Z. 1 1 T* t 

^aii^lZliftlMJf 1 5 b*>&l$Jf 1 5 a £i6(tk< tUl\ 

(^8©iI(DM) 

*mM<OteBl*. (a) XgJbM (i) XS<D*XSI=J:y3gJfi**i« 0 
< (a) Il> 

(a) xgf*, o±izjjnjKBi 1 sjgfift-r^is-efc^. mi 
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4A#RS) 0 

< (b) Xg> 

fHaiJi 1 1 ±l=£»(D»tE?tt 1 2 a *»j£f4„ CO) ( b ) II 

B#{S)o 

< (c) II> 

WAWtHU tf-;u7;m-;u^ TKtxtf^u^ 7^'J/u^ * 0, J 

07KiStt&Sfth 7^'J;u&&*fth x*°^v&&»£ik v 'J 

C(DffilSaJl2 6 a I*, &2g«i2 6l:^Iif Ltt J: U 
1 2 a ±C(D^if LttiUL, JK^lzM LTt tj$fl2 6 a 

StffflaMBMKfctTSMttLfc*., za>{5}g*Jl2 6 a £ff2j&-f 

< (d) ig> 
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&fc, @2 0Ai:itJ:5i:, m2g&2 6, £«*Jg 2 6 a , 
12 a, gljjttjgl 1 mi £«M Otf«Jf £ftfc#li<D{£&£frlZftU 
SS 1 MM Ofljfrbft, »* L < lib— •fSfefcUSStLT* fHJHEJB i 1 ©Jf 

w<©*iJKJH 1 1 0*JK©fc«>l::!!H#-f itr^m 1 ©S«5©»tt©a 

HI2 0 BfC^-TcfcdlC, &$e¥&1 2 a ^bf1 MM Ot»U 
n-T- »2*«2 6«lC|E5$4lfcttte3Slft1 2 alZli. MJtffl 1 OfBjtt 

1 £&1 0(D£Dfil::tf^Lfcfi]BI|I lit, c*LfcPH*a>*at«k-3TI»4 

z>zttfT*$z> 0 z^df-mMM ottmmt&zkiz*y % sjgu 
^ h©«ttt**< ciA<-rf$*„ ^fti±e«#9x«>*5&*«fc*m, ft 

'>ft*mfr&ft*»l MM 0*fflL^-6»^l=1*l=*ai:'ft4. 

< (e) Xg> 

|26h ?tt>Ml±(::ftM2 8 a, ftDjfcJjXjf 2 8 b, Ml2 8 c £'* 

l=»J!Lfc*Jg0 2 8*»figLfc, *SH£3S:*»-e&4*3««i2 7 
fc£fc>1i, 4t©a«E¥ftl 2aJ, »f|2Bc**LT«3at«27i: 

CD £ tit £ ffl I >6 C t tfi T?£ 3 o 
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< ( f ) Il> 

*y., ttiewi 2a^bi2isz6 say*'*. 

izH2o c[c^-r{gii^f$o-sp (as2M«)' *fcfi^«*aa-rs*^ 

^*J*ift*#lt-5Sf(D*aicJ:orfTO :i)5 ! t'^. $2£fit2 6(Dfl*y 

< (g) ia> 

2 a|=f»BSSS#J^tflS3ffe/-h2 9 a*»y#lt, g3»ffi2 7±IZ 
HrlB»JIM2 8« &*e¥&1 2 a. &»v-h2 9 a fcKfcSH LfcfltiS© 

ttte¥(*tti&aMS2 9*»ja-ra 0 

h 5 6 kftlfiCDtO&m^&ZblfiVZZ. h 2 9 a COSBMTJ 

St., ttE*3ffl**©»«l=eL*Tffll*fctt»5/-K5 6 C 

d<0|fctE¥f*&&*t£2 91*, &i£<0 (h) lit (i) X*I£im« 

:tWot, lufBm 7 O5lta}01i:fii'tli^«G?Mtt£jK 2 3 
iHC<, fi»*«±l::StttoKttlS¥f*i 2 a £&¥-f 

ft^**S±[::$s¥£*i£SfciE¥{*i 2 a<D«Ji*iS®±THfi|j&taSr;:fcoT 

< (h) lg> 

Jfcfc, ZO)WLttit&&&lRZ 9(0lt^V- h 2 9 afl!|f=:0*Lft^g« 

1= at £isst-t settlor* f£¥-r 3 1 2 a 

il=lE¥*1*5 (01 9 D, 0 19 E#H). 
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< ( i ) I8> 

»ft*6ft*EI(i6 3, 6 4|Zj:oT, ^toS«3i«[±l=3»***LfcE|9 6 
T0ffe. V7hl/V^^ DA3>n- SRAM, DRAM, SSfEttfil 

ic, ls i ««>&aa)isigfti|Ltt£jfli**:: tti*X-£& 0 

^«>«Kss±ic»^**ifcEfi6 1 , 6 2 1*^ 6 ot^mm^icfg^ 

CVDS, ft B JIM v*a^<D*KflSJ*a £ ^^fr-feb 

ti&mnm* i To»E5<D#m*ma>=j-x.f x^St^f ; 

* -raw bis ; *fci*mtB^mtt^*^^fflL^>r ha-f^ > 
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•»fi£gi3 0 (@1 0#i) £ffll^^£l;:J;oTi^fCfrd C ttfTr 

Tg&Mffl<DMftj$£ffll^o C0#ft^J*fflfl)^ftJSL[i s ^><7^x 
*lttHt5@8*ft4<»&*i4tfl!n;ft*itf J: < , »*L<I±*-, 

^ft«+l=***i**««ti^*<S«±t««$*L*Sffi^±©SJSTffllfi6 

SJ£I*. i*«L«©4i«tt?«»ftt4fci!)l;ffli^*i4»a*SS4t 
ffl4RTfle&jSSt**L, fi$l*5 0~l 5 0°cg^, »*L<I4 0O~1 2 
0°cfMJ£i:$^. SfcEiilftlBlli, 1~60^S, »*L<f42-5^F B 1 
IStticii^t*. tfe«eillAaitlt, £ftfcLlc£3:;h.S#H« 

SS&o. o i /imgjg) £@a£Lfc^ft;*£Llzfc-3T[i, 200-400 °c 

US* ff*L<l*2 5 0-3 0 0°Cigj£©{£ST*M?-$C<ttfT'£& o C 
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?&t-tb(D®.m6 3, 6 4tfi^$*l§ 0 

cm i ooii(Dii) 

0 2 2 1*, #fgBjj<z)m oronjfe©^® **f0-e*5. 

ck L , H ft £ ^ flg * * t $ £ ft o # 1 1 0) 3H =¥■ £ m H £ *> it 3 d £ 1, T*£ 5 „ 
C<DIH$6 5 l*,llflfE3£9<7>HS&©Jfcf£-ea)BB&6 3. 6 4 tHC < ,8* 

te&nm+e 0 £$c^U $t*frbft*EISl6 5l=J:oTea«Jl=J8l«LT 
HII&£«£SU£-r6c tic,*: @8Sfi(©SIA«§Stft5. ^blzSte 

»<D*aftE«$^$ftt\ *ftian<z>*i*roti.ss®K^£$E¥i-3;: 

0 2 3 Mm 2 4 1*, *3fiBB©g1 1®£lffia>]i»fil (Si&Sfc) £>sTEg 

S*5SS±l=lS¥Lfcm 1 331^6 0±IC, *2, 130)^6 0 £"fb L 
TSte^frli, &*<D^P±£^ftfrb£SIE!ii!|6 eiZckoTm^^lc^ 

i*, ra-oaflga^^t^^^omiaiHi^TJti^L, sift-siM**:** 
z©e«6 6 1*, mum 9 o)nmo)mmx*<Dmi&6 3, e 4 tmc< , a* 
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12 51**^0^1 2onm.<nY*m (@s&s*fi) z?K?mx&% B 
iiu m^a*s^Mit-r-5)Zt^^^<t ltln^> 0 ztibom^eo, e 

7(D^^^^#I±^[CR1S$^^^3!»^ 0«?tl*LS I + I C. LS I + T F 

t <n & i £ @ SS $ § ^ I c $ g -et 6 . 
ca)M6 6tt,iUBam9 0)^jfi<Dji5«|-ea>iBfi6 3, 6 4ii5ii:<,g-<? 

-f^ ^ >tf&£ffli*Tj&ja-rs;: zo>£oiz % Jtfe*«fg£ 

ttlii^eo, 6 7*tt*£sb-ti\ &£[E]i8£*gS£-f &c<bi::j:oT, m 

12 7 1*. *^BJ(D^1 3(DH»S 

7^f^^7 h'J^X**S8 O — JUS 7 3 £ ^ *l b <Z) RU (D £ Rlj 7 
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7 6 #1SI7 b<ltL^ 0 
7 9=!- 4-3^? h'J^X**58 Oli. g]26,!:II]27lc[E]^£;h,£«i:-3!c x 

U-rH^l3|2t£LfcS¥^;£^ffl^Tfe¥Lfc^^ 8 1 , Rtflfttem 3 OH 
IS(0»fl8lcJ3^TlE«Lfcffly JKfife^tifcas^ 8 1 tf-^fiB 3 £fcli>r 
-H»8 4&«£tt(::€&&ft8 5$$&ffittl5]&8 OABliLtili* 

SftTl^&o Ht^S 1 I*, v^hbvX*. DAD>/\*--S» s SRAM, D 

ram, m3!Ea«0»^©iH]Kmtea) 1 ®ja±*ffli^- t*<T*#§„ 
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$t ^ ft ^ * £ ft & a « CD Rff £ ft M I c IE 51 1 C BE § f 3 Z 1 1 C J; o T ft (D fii I f 

m 2 s st/m 2 9 ii N *^p^©m i 4 a>n»fi 
B(D#gi8 6Si:i^8 1 zm-txmmm&a o a^ml^a^ m*8 

lHTRGBl-7h (0 28) Sttt^RGBa^^h (H29) 

ommz pmLnzm* a i sffluacirtj:^ mz 8&1/02 9iz*-t 

cfcai^.S*® + (7)^T-8 1 ©IBgffi«0SJ££ffiT$ttfeiBi!]|I]iE§8 0 B, 
0 3 0 &tfB 3 1 f*. *$6E<D* 1 5 <7>H|£0ff2S (H3t^I (^«S 
SEKLfc^-r*LA^e¥*S*ffl^-C, fit* 9 4£$e¥L, £b(Z&ELiIi 

ast^ 9 4t*flHB*3(D**ffl»»r=te^TiB«LfcayE*9 5t-i 

I TOi*6ftSS«iS9 i *»£U »*H**tt*04/<>^*»*Lfc 
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tf-b>. *°'J ^x- U^tf-U>, 7HUT;U^jU^i^b>, 2, 3, 6, 
7-f h7th'n-1 1-t*V1H,BH, 1 1 H ( 1 ) K > 1' 7 ^ [ 6 . 

7. 8 - i j]- + /'Jv>-i o-*;U7K>^ 1 . 1 - tfx- (4-N. 

N-vMJ JUT 5 J 37 x - ;U) P^"*^ 2-13' , 4 ' - v t K 

□ -3. 5. 7 - h U t h'D + y- 1 - "< > 7 tf 'J U 

— <7PU-K HJX ( 8 - t KP**>4; 'J / -JU) 7Jl/5--!?A, 2, 
3, 6, 7 -f h7t KP - 1 1 ~t4V - 1 H, 5H, 11 

H (1) ^l/'/t?^/ [6. 7, 8-i j] -4/'Jv>, 7P7f-f «^ 
v7 5i/H#ft (TDP), t^vyT'/-;^^- (OXDK 
7*/-)\,mm#- (PBD), v^f^7 l J-l^||ft (DSA), 

*U 'J ^A-^^y*/ >J /-;U«8* (Be b q ) % h U 7 
iZjl,7 5>TO (MT D AT A). yXf'JJUIIft, tf^/U 

;u?u>, *t1 mJ ? 'J K>, h'J7 i ;-;H^, ^'^iru^, tfg 
1< 'J >ffi»«*, ^>y^-^^y-;USr 0 v fii^s 7it>hPU>a^P 
fiEJfc, :o)Sfl)tiiu^ KEUU5*?-fe>xM£Si£-r*i::i4, #7 
Bt^IfifeLt^fco L^Lfctfb* za>*fi6-eii3H?-A<3ISBIIwft-DTE L 
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j*R-&tetfft&ft^fc«>, 363teia)±^aiwmii$»fi6t*i»a)j»jiaaic«fc 

LH*<D*3fcffi<D^Iil::fct.fcl*E LS*1iBifl!l(::**£R[t5 d t 

So Lfcibt, *=F*«ELH*a>2WIII=J&:&1\ E L®*»#£l£lf 4 z 

(tt 1 6<D£ffi(D»SS) 

FeRAM (ferroelectric RAM) ^Oy=E'ja)S 

Izpzt, SBT^a&^SftJf £#t?/^ US|J£ff*j&LfcgL KSfJlc 

F e RAMI*. ^R0)f=«)fcSiB*J?-rSP Z T4f»S B T^OaiSmfltK 

*#jLtfcy, z>6(DiaRl=li»lM»Ma*tffc5fc;*/<'y* 'J>y& 
*ffl^TJjtKi*totfja:&r, LfcA«otSS±lzTF T*a>***»jfcLfc 
PZT'^SBTfl|ca>aMftJilirtRLJ:at"r«i, fl^tfifclcj: 

^^^ffl@S&(D±iry =E 'J^^^S^tiBS-r^X^K^^ hfllift© F e R 
AMf*SjfiA<ffl«T?&ofco *3eWlC«fcttr*. S«±l:FeRAM^gil 
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£fc\ >i'Jt LT lilt IB F e RAMI=ISBS*3|X5Z t<£< , IN *. I* S R A 
M, DRAM, NORiROM, N ANDfROM, &%L¥— h M^Jiffctt 
/^E'J, T^f^RAM (MRAM) S ©fca© / =E 'J IZ ixTBffl A< 

^/Jn^p-v^ (BIT, miSA* 'J a £1*3), 1 0 1 ttJMSftVU 

13 ^ ? p v *j £ ft S I f 3 *S H 14 » T* 35 & . z Ji b © m 3 > 1 J =1 > ? p v 5 

1 OOli, -tftf 0. 1-1 O/im, £?£L<li3 jU m?SJt0l$l^]E^ff$^ 

ztDfg^v'J OOli, n-CZ (n -Czochralski) &t 

^Zh^^fe (R. Ishihara b, Preceedi ngs of SPIE, vol. 4925 (2001), 

p.i4#bh) *ei*-c«js'-c#*.' ccD^aii. E£#ax*fr&fcy* as 

tSiffim-Z WBVHDK 1 0 2ji«Lfcii±C, £"f 7*;U7 7Xv"J p > 
(a-v'J=l» <D»B*CVDa**ffl^tl*fit4. *IZ, 7tJ^7 
Xv'J □ >Hlzi*vTU-+F3fc£i!at U -S7i^77Xy'J P 
»L, ttJ^-r-&Z£lzJ:-3T, »«i±IC7K'J v'J p v (£$Siiv'J p>) A 1 * 
6 fc 5 » /-H'J v'J ar/JilzJitfb— tP#£!£StU If 

kAjk'Otf 1 ) v'J a >*jS»-T*. Z©jSiaa)IR, •fsteflSfiffi-PiliatlS 
F!I!$M«JiiPU »«[::» J* Lfcfti O 2 0g^SPO)^ l J <>U3>|gfttta)- 

set. ^sassmzaofciigsa^atsat it, *fl>^ B H a *tti3&c>km^ii 
A^fi-r*. z©*«art*o»©i*iBi*iaa*(Dftfr*Mft-r*zti= 
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^©cfc^lcSji^tiSmsavy i o oi* % ^p-v^IS 

01*1*, ffJfBSfU <D*Sfc<D»«'CBlWLfcT FT (H 7 A&l/H 8 ) <D¥ 
WttBtl 8©*3ftl=±IB/£-CAJ*l=*oTM-r*c:fcl=J:-3T, «M 

o m iz f « c * ,Ki±flg ft t f t * ««-r £ c t # -e # a „ 

I33A-I33FI:, *Hlfefl)»»I=fclt-S«^*S©«l**tf-6 0 . 
H3 3 Al***Wfl!)lB¥*ai=«*:^T»S$*l.*Bl^mS©iM"C?fcy , ^» 

asmssi 1 oi*, m%%¥mm (a^/u^io i i 1, #*maau 1 2. 

£J*A*8IM 1 3, jittSfll 1 4. fccfctfTVx ^SM 1 5£tt*-Cl^„ * 

S3 3 Btt**M©i£¥*ai=«fc-3T»3S**i*ef J 3j-*j*^a)«-x:*fcy. 
asifft*>7 i2oit mm^^sm (*^/^;u) 121, g^sn 2 

2. WFAfcSn 2 3. fccfct/MSn 2 4mtl^«. *f6W<Dfe¥*/* 
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[H3 3 CI±**W<D|E?*Sl=*oT»5£3?*LS8S^a!^-V^;U3 >e 

3 i , jgttSM 3 2, fc^tf* 3 3JIUL^ D *aK©l£¥*ji 
14, «jlli**/^;n 3 1 ^rtlB[**tSlalKafctt!=affl$*i*. 

yx^m i 4 0(4, sm^igg 141, ft^&nxMi 4 
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